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$f$ : $d$ $[0, 1)^{d}$
$\int_{[0,1)^{d}}f(x)dx$









$\sum N$ . . . $\sum NC(n_{1}, \ldots, n_{d})\frac{1}{N^{d}}f(\frac{n_{1}}{N},$ $\ldots’\frac{n_{d}}{N})$
$Narrow\infty n_{1}=0$
$n_{d}=0$






1. $\mathrm{c}$ . Monte Carlo
$f\in L^{2}([0, \mathfrak{y}^{d})$







as distribution, when $Marrow\infty$ .




$\mathrm{c}$ . (low-discrepancy sequence)
Monte Carlo
(2) $O( \frac{1}{\sqrt{M}})$ .
Remark: (1) (2) Monte Carlo
$d\geq 5$
$\mathrm{d}$ . Koksma-Hlawka
$\mathrm{e}.\cdot*$ Monte $\mathrm{C}\mathrm{a}\mathrm{r}\mathrm{l}0\text{ }(\mathrm{Q}\mathrm{u}\mathrm{a}\mathrm{s}\mathfrak{i}$-Monte Carlo method.
deterministic simulation)
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2. $\mathrm{b}$ . (discre











$\{x_{n}\}_{n=1}^{\infty}$ : $B= \prod_{=1}^{d}.\cdot[0, u:)$ 2
$\Rightarrow\{$
$\forall f$ : Rjemann on $[0, 1)^{d}$ $\#(P\cap\prod_{-=1}^{d}[\mathrm{O}, u:))=$




















2. $\mathrm{d}$ . Koksma-Hlawka
3(Koksma-Hlaw a) $f$ : $[0, 1)^{d}$
$V_{HK}(f)<\infty(V_{HK}(f)$ $f$ Hardy-Kraus
)
\forall {xn}nM l\subset [o, $1)^{d}$
$| \frac{1}{M}\sum_{n=1}^{M}f(x_{n})-\int_{[0,1)^{d}}f(x)dx|$
$\leq V_{HK}(f)D_{M}^{*}$ ({xn}\mbox{\boldmath $\alpha$} l)
2. $\mathrm{e}$ . Monte Carlo (Quasi-Monte Carlo method,
deterministic $\mathrm{s}\dot{|}\mathrm{m}\mathrm{u}\mathrm{I}\mathrm{a}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}$ )
$S=\{x_{n}\}_{n=1}^{\infty}$
$M arrow\infty 1{\rm Im}\frac{1}{M}\sum M$ f(x ) $= \int_{[0,1)^{d}}.f(x)dx$
$n=1$


















3. $\mathrm{b}$ . $((t, s)$-sequence)
H. $\mathrm{N}$ Iederrelter 1 $(t, s)$-sequence
$[0, 1)^{\epsilon}$























$B(u)=$ { $b$ m $\mathrm{u}$ },
$P\subset[0,1)^{\epsilon}$ , $E\subset[0,1)^{s}$
$\Delta(P:B)=\#(P\cap E)-(\# P)\cross$ volume(E)
4 $(.(t, m, s)-\mathfrak{n}\mathrm{e}\mathrm{t})P\subset[0,1)’,$ $\# P=b^{m}$ ,
$0\leq t\leq m$
$P$ $b$ $(t, m, s)$ -net
$\Leftrightarrow d\mathrm{e}f\{$




$u\mathrm{m}\mathrm{p}\mathrm{l}*\text{ }\mathrm{f}$ (0- 2\succ net ln $\mathrm{b}\mathrm{c}3$ $*[] u\mathrm{n}\mathrm{p}\mathrm{l}\mathrm{e}M(1.2.2)-\kappa \mathrm{t}$in $\mathrm{b}\cdot*3$
5 $((t, s)-\mathrm{s}\mathrm{e}\mathrm{q}\mathrm{u}\mathrm{e}\mathfrak{n}\mathrm{c}\mathrm{e})[0,1)^{s}$
$S=\{x_{\hslash}\}_{n=1}^{\infty}$ $b$ $(t, s)$ -sequence
$\Leftrightarrow d\mathrm{e}f\{$
. $\forall k\in \mathrm{z}_{\geq 0},\forall m>t$
$\{x_{\hslash}|kb^{m}\leq n<(k+1)b^{m}\}$ $b$
( $t,$ $m$ , s\succ net
4S $b$ ($t$ ,s)-sequence
$MD_{M}^{\mathrm{s}}(S) \leq\frac{b^{t}b-1}{s![b/2]\mathrm{x}2}(\frac{[b/2]}{\mathrm{I}\mathrm{o}\mathrm{g}b})^{s}$ $($ $M)^{s}$
$+O(b^{t}(\mathrm{I}o\mathrm{g}M)^{s-1})$
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$3.\mathrm{c}$ “Digital Construction” (Niederreiter)
1Digital Construction $of$ nets:
$b\in \mathbb{Z}\geq 2$ :base, $m\geq 1$ , $s\geq 1$ : $\dot{/}ntegers$
$\mathbb{Z}_{b}=\{0,1,2, \ldots, b-1\}$ ,
$R$ .$\cdot$ Comm. Ring. with 1, $\# R=b$
$\psi_{r}$ : $\mathbb{Z}_{b}arrow R$ , bijection, $r=0,1,2,$ $\ldots,$ $m-1$
$\eta_{j}^{(i)}$ : $Rarrow \mathbb{Z}_{b}$ , bijection, $\mathrm{j}_{=1,2,\ldots,m}^{=1,2,\ldots,s}$ ,
$c^{(i)}=(c_{jr})(i)$
$j=1,\ldots,m$
$\in \mathrm{M}(m, m : R)$
$r=0,1,\ldots,m-1$
$i=1,2,$ $\ldots,$ $s$
$e_{b}$ : $(\mathbb{Z}_{b})^{\infty}arrow[0,1)$ ,
$e_{b}(a_{0}, a_{1}, \ldots):=\sum\infty a:b^{-:-1}$ ,
$:=0$
$a$ : $\mathrm{N}arrow(\mathbb{Z}_{b})^{\infty}$ , $b$-adic $e\mathrm{x}pans\dot{/}on$






5 $(\mathrm{N}\mathrm{i}\mathrm{e}\mathrm{d}\mathrm{e}\mathrm{r}\mathrm{r}\mathrm{e}\overline{\mathrm{l}}\mathrm{t}\mathrm{e}\mathrm{r})b=p^{l}=q$, $p$ :prime,
$l\in \mathbb{Z}\geq 1,$ $R=\mathrm{F}_{q}$
$0\leq\forall t\leq m,$ $\forall d_{1},$ $\ldots,\forall d_{s}\in \mathbb{Z}\geq 0$
$\Sigma_{i=1}^{s}d_{i}=m-t$
$\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}_{\mathrm{F}_{q}}(C_{(d_{1},\ldots,d_{\epsilon})})=m-t$
$\Rightarrow\{x_{n}\}_{n=0}^{b^{m}1}$ $:(t, m, s)$ -net in base $b$ .
$c_{(d_{1,\ldots\prime}d_{s})}=(\begin{array}{l}()_{0\leq r\leq m-1}(c_{j\mathrm{r}}^{(1)})_{\mathrm{o}_{1\leq j\leq d_{2}}^{1\leq j\leq d_{1}}}\leq r\leq m-1\dot{}(c_{jr}^{(\epsilon)})_{\mathrm{o}^{1\leq j\leq d_{S}}}\leq r\leq m-1\end{array}\}$
$\in \mathrm{M}(m-t,m;\mathrm{F}_{b})$ .
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